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INTRODUCTION 
INTRODUCTION 
The Problem 
Pain resulting from dental operative procedures is a 
~ajor obstacle confronted by the dental profession in its 
constant search and effort to deliver adequate dental health -
care. This matter is of special concern when the patient 
is a child. 
As a result of the need to diminish, relieve, or elimi-
nate this obstacle, many improvements have been prompted in 
the field of dental anesthesia. Local and general anesthe-
sia, and nitrous oxide analgesia, have been widely used for 
a long time, but there are inherent disadvantages and li-
mitations to them (l), which have made the search for other 
means still necessary. For instance, the loca~ type of 
anesthesia takes a considerable amount of time before 1ts 
effect is felt, it deadens an unnecessarily large area of 
the oral cavity~ then lingers long after it is required. 
It may have allergic or irritating effects, and the use of 
the syringe and needle for its application in the child pa-
tient usually causes undesirable psychological stress <2 ,J>. 
The general anesthetics and analgesics are limited by 
their side effects and the complex and expensive set-ups <4 ,5>. 
' Local electroanesthes1a has been considered as one of 
the answers to this problem. It has been used for surgery 
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on experimental basis (6 ,7>, and now its use has been made 
available to the dental pro~ess1on by the feasibility of 
1ts use in conjuction with an air-driven turbine handp1ece 
for dental operative procedures. 
Objective of the Study 
It is the objective of this study to observe clinical-
ly the value and effectiveness o~ an air-turbine handpiece, 
with a built-in device, to produce electroanesthes1a during 
dental operative procedures in a selected group of normal 
primary school age children. 
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LITERATURE REVIEW 
ELECTROANESTHESIA 
Anesthesia produced by the application of an electric 
current to a body is known. as electroanesthesia. In the 
~iterature, there are countless numbers of researchers who 
have made many attempts to investigate and develop this. fas-
cinating modality for producing general anesthesia. (8,9,lO,l!) 
The basic problem confronting the researcher in electro-
anesthesia are the same problems that face the drug re-
searchers, to find a modality which is safe, reliable, and 
effective. There has been a great deal of time and effort 
expended on this project for many years. Despite the -great 
improvements in electronics and with the most sophisticat-
ed equipment available, very little from the human clinical 
standpoint has been accomplished in the field of electro-
anesthesia. <12 > 
The use of electricity for the purpose of obtaining 
local anesthesia in dentistry has been seriously considered, 
and there have been many attempts to make it feasible. 
The anesthetic effect of electric current on dentin is 
not a new subject. It has been under consideration since 
the last century. 
In 1893, Willi~ P. Horton, Jr., together with Ansel B • 
. 
Jones, patented a method and an apparatus for obtunding the 
sensory nerves of the teeth during the excavation of decay. (l3) 
-J-
'· 
This procedure consisted of applying an electrode which was 
connected to one pole of an electric generator to that side 
of the patient's face on which the tooth to be excavated was 
located. The excavating instrument was connected to the 
other pole of the gen'!-ator and the external resistance of 
the circuit was varied during the procedure, in order to 
create a magnetic field in the area of less resistance. In 
this case, the electrode was placed on the patient•s face, 
producing in this manner an anesthetic effect on the tooth 
with the current that went through it. · 
In earring out their process, they employed- the current 
generated by a single cell battery and in some instances, 
as many as four cells were necessary to obtain satisfactory 
results. They were not at that time certain of the amount 
of current that was necessary to produce desensitization of 
the dentinal nerve filaments. 
Prior to Horton, on February 8, 1859, W.G.A. Bonwell 
described a method and apparatus having as an objective a 
similar result ( 14 ).. Bonwell suggested tha·t one electrode 
be held in· one hand, and that the power of the current be 
graduated in order to be "just strong enough.1: ". He did 
not give an explan~tion of the manner in which the current 
should be graduated nor the principles which should govern 
in graduating it. 
-4-
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It was not until 1958 that the Japanese lCensaku Suzuki 
and his collaborators 
ing electroanesthes1a 
patented another apparatus for produc-
(15) 
• They claimed that an operatioh 
on a living body could be performed without a feeling of 
pain, and described it in connection with dental instruments • 
. 
Suzuki's experiments were based' on the theory that a direct 
current of constant intensity applied to the body by electro-
des a~ts to decrease the conductivity of nerves in that area 
of the body to pain. However, in order to have this anes-
thetic effect, the current must not only be of a predetermin-
ed small value, but must · also be kept at .. that value!. · He said 
that any fluctuations .in the current produce irritation and 
pain rather than anesthesia. 
, Contrary to Horto~s invention, 
the negative electrode of Suzuki's apparatus was applied to 
the body at an area remote from on which the operation was to 
be performed. The positive electrode was in the operative 
instrument, in which the current was relatively concentrated 
and then spead out in the body so that the current density was 
rapidly decreased and was of a very low value in 'the negative 
electrode area <16 >. 
According to Horton, the electronic current values ef-
fective to avoid pain while cutting dentin were in the range 
of 2P A to 15}' A, preferably between 4/J A and 10.P A. An 
im~ortant feature of the apparatus was that it provided a 
-5-
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constant nonfluctuating direct current or a predetermined 
optimum value, regardless of any variation in the resistance 
or the patient's body (t7). 
Similar electric current values were shown to be ef'rec-
ti ve clinically by Chaml:)r1er, · using an apparatus s1m11ar to 
that of Suzuki's. Chambr1er claimed up to ninety per cent 
(90%) success 1n obtaining desent1zation of the tooth us1ng 
the operating instrument · as the cathodic source of current C 18 >. 
In 1963, Bernard Brooks and Allen A. Sylvane patented a 
device 'for which no external current and no e1ectrode at-
tachment running to the patient's body were required ( l 9) • 
Basically, it consisted of a drilling bur with a butt-in 
coil through which current was administered to the point 
of contact w1 th the tooth. The current is generated by 
the rota1on of the bur in a magnetic field passed through 
the affected area of the patient's mouth. 
In 1968, a clinical investigation using this dev1.ce and 
method was conducted and reported by Brooks, Reiss• and 
Umans. The degree of sensitivity was class1f'ied as rang-
ing from a complete absence of pain to a strong response. 
They tested a total of seventy-six male adu1t patients. 
The tooth surface areas tested were fifty-six per cent ( 56%) 
' 
racial and twenty-two per cent (22%) interproxima1. In f1f-
ty patients tested, or sixty-six per cent (66%) of' the 
-6-
sample, little or no pain was declared. In fifteen patients 
tested, twenty per cent (20%), slight or moderate sensiti-
vity was indicated. They used approximately 5PA and .06 
to .01 v. as their current source from a small generator 
which was used in a high speed contra-angle. The circuit 
was completed by an electrode held in the hand of the 
patient. 
An advanced model of this handpiece with a built-in 
device to produce desensitization of the tooth during ope-
rative procedures has been introduced recently which sim-
plifies to a great extent the method for the utilization of 
electroanesthesia (21). It is an advanced model of the one 
used for the clinical study made by Brooks, et al. It has 
a miniature electrical generator 1n the head, which deli-
vers a minute electrical impulse in the range of 100 MV 
to the tooth through the bur during preparation. The ma-
nufacturers claim that it produces a desensitizing effect 
on the tooth. A lip clip is attached to the patient's lip 
to complete the circuit during operation. Other 1 than the 
handp1ece itself, no additonal equipment, electrical con-
nectors or controls are required. Also, the handp1ece 1s 
not able to generate a voltage above the amount necessary 
~or desentization (22). 
-~ 
• 
The electrical resistance of the tooth has been a mat-
ter of study for some time. Seiziro Tanaka measured the 
electrical resistance of the tooth and established the re-
lationship between the thickness of the dental enamel and 
its electrical resistance at 1ts surface <23 >. Takash1 Wa-
tanabe also studied the electrical resistance of the dental 
enamel surface <24 >. Through his studies, he agreed wit~ 
-Tanaka that the enamel- has a surface layer which has a high 
electrical resistance, and also concluded that this layer 
comprises one-fifth the thickness of the whole enamel layer. 
He also stated that at the deeper part of the enamel, the 
resistance is greatly reduced. The effects of the electro-
anesthesia may start even when the enamel covering the den-
tin and dentinal nerve endings is being deeply cut. 
The entire neurological mechanism by which the anesthe-
tic effect of electroanesthesia is obtained . is still not 
fully understood, but its beneficial effects have been 
shown <25>, 
In 1971, a study was conducted by I.L. Dogan, M. Van 
Leevwen, v. Oram, and J. Heeley to determine the pulpal res-
ponse of the tooth to an air-driven turbine handpiece with 
a built-in electromagnetic coil delivering 100MV during oper-
ation (26). The study was conducted on t~ree young Macaca 
malata ·monkeys in which Cl. I and Cl, V cavities were cut. 
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• The eav~ties were restored with amalgam and a th1ek mix of 
zinc oxide and eugenol. The monkeys were sacr1~1ced and 
each tooth · was histolog1cally prepared according to recogniz-
ed methods and examined 1n a double blind study. No dif-
ference in pulpal response was noted in the teeth cut w1 th 
the experimental handpiece from the ones cut w1. th a con-
ventional type of handpiece used as a control. Pre1im1nary 
results from two handpieces delivering a higher amount -of 
current tested in a like manner show similar pu.1pa1 res-
ponse, as compared to the conventional air turb1ne hand-
piece <21>. 
A clinical study was conducted by the United States 
Army Institute of Dental Research 1n which fi:fty-:four teeth 
:from thirty-three patients were prepared for a dental res-
. 
torat1on using the electroanalges1c handp1ece and a 
control <28 ). They reported that thirty-seven per cent (37%) 
of the patients experienced none to alight pa1.n, and s 1xty-
three per cent (6J%) felt moderate to severe pain when the 
control handp1ece was used. Seventy-two per cent ( 72%) ex-
perienced none to slight pain, and twenty-eight per cent (28%) 
experienced severe to moderate pain when the e1ectroanalge-
sic handpiece ,1as l,lSed. They also reported that seventy-
f1 ve per cent (75%) of the pat1tlits, when quest1.oned, prefer-
recl--some discomfort rather than the injection and lasting 
-9-
effect of the chemical anesthesia <29>. 
At a time when approximately fifty per cent (50%) of 
the United States' child population and a higher percentage 
of the population of other countries receive little or no 
. 
dental care, (JO) local electroanesthesia would be a great 
asset 1n dentistry. It might enable the dentist to see 
many more patients each day, and reduce discomfort for the 
... patient, especially the child. 
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METHOD OF THE STUDY 
METHOD OF THE STUDY 
The subjects selected for this study consisted of a 
group of fifty children (twenty-four males and twenty-six fe-
males). The children ranged in age from s1x to eight years. 
They all came from low socio~conomic background Latin-Ameri-
can families, residing in the Greater Boston area, all at-
tending primary school. They were selected on the basis of 
the following criteria, 
a. Six to eight-year-old, school children 
b. Carious lesions present on the occlusal, mes1al, 
or distal surfaces of any of the maxillary or man-
dibualr first, · and second primary molars and first 
permanent molars. 
c. Seventy-five to one hundred per cent (75% to 
100%) of the roots complete {JO). Primary teeth 
must exhibit no more than 25% physiologic root re-
sorption. 
d. No previous dental experience. 
e. Physically and mentally normal. 
f. Do not present behavioral problem). 
The oh1ldrenselectedfor the study were brought to the 
Boston University School of Graduate Dentistry Pedodont1c 
Clinic 1n groups of five. They were accompanied by a teacher 
from their school. From the reception area they were taken 
together, to the treatment room by the dental assistant. In 
-11-
the treatment room, the children were told that they were 
going to be examined and that "pictures" of their teeth 
were going to be taken after each one of them was examined, 
The remaining children stayed in the room until the exami-
nations were completed, Following the examination they 
were taken into the radiology room, In this room, it was 
explained to them in simple words how the "pictures" were 
going to be taken, and the equipment involved was present-
ed, Bite wings were taken for all children. They were re-
turned to'\\n:reception room and then they were dismissed, 
In the following visit the patient was brought to the 
treatment room by the assistant and was properly accomodat-
ed in the dental chair. The patient we.s told that a "rain-
coat" was going to be placed in his teeth in order to fa-
cilitate the "cleaning of decay from his teeth", and that 
a "bucde" (clamp) was to be placed in the teeth in order to 
hold the "raincoat" in place. 
The mirror and explorer were shown to the patient and 
their use was explatned, The handpiece and the suction tip 
were also shown to the patient. Every one had the opportuni-
ty to see, touch, and hear them working before the rubber 
dam was placed, in . order to eliminate the anxiety which the 
noise of the high-speed suction and handpiece produce (J2 >. 
Topical ointment anesthesia (Xylocaine) was placed on 
-12-
the gingival area bearing the clamp. The clamp and rubber 
dam were placed and the operative procedure was started. 
The operative procedure ,; was started using the handpiece 
A (Desensor with bu1lt-1n electrical generator), and the 
patient reactions were observed and noted in the evaluation 
sheet. The handp1ece A was used 1n doing one-half of the 
preparation required for the tooth in which it was tested. 
The other half of the preparation was completed using hand-
• 
piece B (Desensor without the electrical generator). Pa- · 
tient reactions were again noted on the evaluation sheet. 
The reactions were also observed and agreed upon by the as-
sistant, who had been previously informed and familiarized 
with the evaluation. 
On patients who showed moderate to strone sensitivity 
and in whom it was not possible to complete the operative 
procedure using either handpiece A or B, local anesthesia 
was injected and the preparation was then completed. This 
eliminated the poss1bil1ty of a false positive reaction by 
the patient to stimulation and pain response, 
The degree of sensitivity was classified and noted in 
the evaluation sheet, depending upon subjective and objec-
tive responses from the patients, which were noted before, 
during, and after the procedure. This included their move-
ments, facial and eye expressions, vocalizations, and gross 
-13-
• 
physiological chan~es. This provided a basic idea of the 
state of relaxation or tension of the patient through the 
procedure (33,34 ,35,36 ). After the procedure was completed, 
the restoration finished, and the rubber dam removed, the 
child was transferred to a seat in the same room. The child 
remained in the room while another child was treated in 
order to provide sibling support to the one being treat-
ed (37,38). 
All children were treated in a friendly manner, the 
movements made were slow and soft, and the vocabulary was 
kept at a level which avoided any frightening connotations 
or unnecessary stress (39) • 
The procedures ranged from an average of twenty to thir-
ty-five minutes in each patient, and were done during the 
morning hours. Although time of scheduling and legth of 
appointment and sibling support were not under consideration 
1n this study, they must certainly help to keep child per-
formance and receptivity at the highest level. The bene-
fits derived from these considerations are supported by 
studies which have shown their positive effects on child 
behavior during dental treatment (40,41,42,43). 
-14-
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MATERIALS 
MATERIALS 
For this investigation the following materials were uti-
lized, 
1. Five by five inch dark medium rubber dam 
2. Rubber dam punch 
3. Rubber dam clamp forceps 
4. Rubber dam frame {Young's) 
5. Waxed dental floss 
6. Scissors !. 
7. Rubber dam clamps (Ivory), No. 14, 14A, and W3 
8. No. 0 size ultra-speed X-ray film 
9, Topical ointment anesthetic (Xylocaine) 
10. Xylocaine two per cent with lal00,000 
Epinephrine injectable solution 
11. Aspirating syringe 
12. No. 30 gauge needles 
13. Cotton applicators 
14. Calcium hydroxide cavity liner (Pulpdent) 
15. Cavity varnish (Copalite) 
16. ZUDE base material ( Cavi tee) 
17. Contoured stainless steel matrix bands 
18. Wooden wedges 
19. Amalgam 
20. Sterile cotton pellets 
-15-
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• 
21. No. 14 til1't surface mirror 
22. No. 2J explorers 
2J. Cotton pliers 
24. Cavity liner applica~ors 
2.5, Enamel hatches 
26. Condensers 
27. Carving instruments 
28. No, JJO pear shaped fissure carbide burs 
29. An Electro-Dent, Inc. Desensor air-driven tur-
bine handpiece, Model ED-100, with a built-in 
electrical generator. (See Appendix, Illustra-
tion No. 1) Designated as handpiece A for the 
purpose of. the study. 
JO, An Electro-Dent, Inc. Desensor air-driven tur-
bine handpiece, Model ED-100, from which the 
electrical generator was removed, and which was 
used as the control instrument during tooth pre-
paration, Designated as handpiece B for the 
purpose of this study • 
. 
Jl. An evaluation sheet on which the patient reac-
tions were recorded, 
• 
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EVALUATION SHEET 
-Patient's name Age Sex Date and time of procedu~e Tooth# 
Patient reactions Desensor with coll Desensor without coil 
Movements 
Facial Expressions 
Eye Ex·press 1ons 
Vocalizations 
Sweating 
Degree of 
Sens 1 t 1 vi ty ( 0 to 4 ) 
• Other 
Comments and remarks, 
-17-
RESULTS 
RESULTS 
The e1ectroana1ges1c handpiece (Desensor) was tested · 
and the resu1ts compared with a control handplece in fifty 
patients. Of these, twenty-four were male and twenty-six fe-
ma1e, ranging in age from six to eight years. Cavity prepa-
rations were done in a total of one hundred· teeth with Cl.l& 
C1ass II carious 1es1ons. The teeth were distributed in the 
fo1lowing manner, 
Patient 
1. 
2. 
3. 
4. 
5. 
6. 
fifteen (15) maxillary first permanent molars 
' 
seventeen (17) mand1bu1ar first permanent molars 
sixteen (t6) maxillary first primary molars 
nine (9) mandibular first primary molars 
twenty-seven (27) max11lary second primary molars 
sixteen ( 1.6) mandibular second primary molars 
Population of the Experiment 
Date of Tooth and Surface 
Age Sex Treatment Treated 
7 M 3-1-7J 19-L . 
7i F 3-1-?J A-OML,B-00 
8 F 3-1-7J K-0, 19-0 
7i F 3-1-73 A-OML,B-0,J-OL 
7i F 3-1.-?J I-O,J-0,14-0L 
7i F 3-6-73 3-0L,A-ODL,B-OM 
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Patient Age Sex 
Date or 
lfreafment 
Tooth and Surface 
Treated 
7. 7 p J-6-73 14-0L,J-O,I-O 
8. 8 M J-6-73 J-OL,A-OL,B-0 
9. 7i F J-6-73 14-0L,J-OL,I-O 
10. 7 M 3-6-73 J-0 
11. 8 F 3-7-73 30-0M,T-OD 
12. 8 F 3-7-73 19-0,K-O,L-OM 
13. 8 M J-7-73 14-0,J-OM ... 
14. 7i p 3-7-73 19-qK-O,L-O 
15. 6 F J-7-73 19-0,K-O 
16. 7! M J-8-73 19-0,K-O 
17. 8 F J-8-73 14-o 
18. 8 F J-8-73 I-OD,J-OML 
19. 8 M J-8-73 JO-_O ,T-MOD,S-OD 
20. 8 M J-8-73 J-O,A-0 
21. 8 M 3-9-73 J-OL,A-0 
22. 7i F J-9-73 J0-0 
23. 7 F )-9-7) A-OL,J-0 
24. 7 M 3-9-73 A-0 
25. 6t p 3-9-73 T-o,s-o 
26. 6i p )-13-73 J-0,I-OD 
27. 7 M 3-13-73 J-OML,I-OD 
28. 6 M 3-13-73 T-0 ,S-0 . 
29. 6 M 3-13-73 JO-O,T-0 
-19-
Date of Tooth and Sur:ra.ce 
Patient Age Sex ifreatment Treated 
JO. 1 F J-13-73 JO-OM, T-MOO • S-OD 
31. 8 M J-14-73 14-0 ,J-L 
J2. 1 M 3-14-73 3-0 ,A-L 
JJ. 8 F 3-14-73 14-o ,J-o 
J4. 6 M 3-14-73 A-0,B-L 
J5. 8 M J-14-73 B-O,A-0 
J6. 7 p J-15-73 19-0L, K-MOD 
J?. 1 p 3-15-73 14-0,J-OL, I-0 
38. 7 M 3-15-73 30-0, T-0, S-0 
39. 8t M 3-15-73 30-0M,T-O 
40. 6t M 3-15-73 A-MOL,B-MOD 
41. 6 M 3-20-73 30-0,T-O 
42. 6 M 3-20-73 I-00,J-OML 
4J. 7 F 3-20-73 T-MOO 
44. at p 3-20-73 L-0 
45. 7t F 3-20-73 J-OL, I-0 
46 • 8 M 3-22-73 30-0 
47. 7 F 3-22-73 J-OOL 
48. 8 F 3-22-73 JO-OB 
49. 8 M J-22-73 T-OM 
50, 7t M 3-22-73 A-ODL 
. 
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TABLE I 
DEGREE OF SENSITIVITY OBTAINED FROM EACH MEMBER 
OF THE POPULATION WHEN USING HANDPIECE A AND B. 
. . 
Handpiece Aa Handpiece with electrical generator (Desensor) 
Handpiece B1 Control handpiece, without the electrical 
generator (Desensor) 
Sensitivity Scales 
O=absenoe of sensitivity 
1=minimal sensitivity 
2=slight sensitivity 
3= moderate sensitivity 
4= strong sensitivity 
Max.= Maxillary 
Mand.= Mandibular 
1.st 
Hand-
Permanent 
Molars 
•• 
1st Primary 
Molars 
Patient piece Max. Mand. Max. Mand. 
1, A 
-
3 - 0 
B 
-
4 
-
3 
2. A - - 2 -
B 
- -
4 
-
3. A - 3 - -
B - 4 - -
4. A 0 - 0 -
B .o - 0 -
5, A J - 1 -
B 4 - 3 -
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2nd Primary 
Molars 
Max. Mand. 
- -
- -
1 
-
4 
-
-
0 
-
4 
0 
-
0 
-
1 -
3 -
1st Permanent 1st Primary 2nd Primary 
Hand- Molars Molars Molars 
Patient piece Max. Mand. Max. Mand. Max. Mand. 
~. A 4 - 4 - 4 -
B 4 - 4 - 4 -
?. A 0 - 0 - 0 -
B 2 - 0 - 0 -
8. A 4 - 0 - 0 -B - 1 - 1 -
9. A 2 1 
. 1 
- -
-
• 
B 3 - 1 - 1 -
10. A 
- - -
-
0 
-
B 
- - -
-
0 -
11. A - 3 - - -
0 
B 
-
4 
- - -
3 
12. A - 1 - 0 - 0 
B 
-
3 - 0 - 0 
13. A 0 - - - 0 -
B 3 - - - 0 -
1.4. A - 1 - 1 -
1 
B 
-
1 
-
1 
-
1 
15. A - 3 - - - -
B 
-
4 
- - -
1 
16. A - 0 - - - 0 
B 
-
1 
- - -
1 
17. A 4 - - - - -
B 4 - - - - -
18. A . - - 0 - 0 -
B 
- -
0 - 0 -
• 
19. A - 1 - 0 - -
B 
-
3 - 0 - -
20. A 1 - - - 0 -
B 4 - - - 3 -
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1st Permanent 1st Primary 2nd Primary 
Hand- Molars Mola.rs Mole.rs 
Patient piece Ma.x. Mand. Max. fJJand. Ma.x. Mand. 
21. A 0 - - - 0 -
B 0 - - - 0 -
22. A 
-
3 - - -
B 
-
3 - - - -
23. A 0 - - - 0 
B 0 - - - 0 -
24. A - - - - 3 -
B 
-
- -
-
4 
-
25. A - - 0 - 3 
B 
- -
-
1 
-
4 
26. A - - 0 - 0 -
B 
- -
0 
-
1 
-
27. A - - 0 - 0 -
B 
- -
1 
-
1 
-
28. A - - - 0 -
0 
B 
- - -
0 - 0 
29. A - 0 - - - 0 
B - 0 - - -
0 
JO. A - J - 2 - J 
B 
-
4 
-
3 - 4 
31. A 4 - - 1 -
B 4 - - - 1 -
32, A 4 - - - 0 -
B 4 - - - 1 -
33. A 0 - - - 0 -
B 4 - - - J -
34. A - - 0 - 0 -
B 
- -
3 3 -
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1st Permanent 1st Primary 2nd Prin,ary 
Hand- Molars Molars Molars 
Patient piece Max. Mand. Max, Mand, Max, Mand. 
35. A - - ~ - 0 -B 
- - -
2 
-
36. A - 1 - - - -
B 
-
4 
- - -
3 
37. A 1 - 0 - 0 -
B J - 0 - 0 -
38, A 
-
3 - 0 - 1 
B 
-
4 
-
0 
-
0 
39. A - 3 ., - - 1 
B 
-
4 
- - -
0 
40. A - - 2 - 1 -
B 
- -
3 - 1 -
41. A 
-
4 
- - -
3 
B 
-
4 
- - -
0 
42. A 
- -
0 
-
0 
-
B 
- -
0 
-
0 
-
43. A - - - - - 0 
B 
- - -
- -
4 
44. A 
- - -
4 
- -
B 
- - -
4 
- -
45. A - - 0 -- 3 -
B 
- -
0 
- J -
46. A 
-
0 
- - - -
B 
-
0 
- - -
-
47, A 
- - -
-
1 
-
B 
- - - -
1 
-
48. A - 0 - - - -
B 
-
0 
- - -
-
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1st Permanent 1st Primary 2nd Primary 
Hand- Molars Molars Molars 
Patient piece Max. Mand. Max. Mand. Max. Mand. 
49. A 
- - - - -
0 
B 
- - - - -
0 
50. A 
- - - -
2 
-
B 
- - - -
2 
-
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TABLE II 
DISTRIBUTION OF PATIENTS 
ACCORDING TO DEGREE OF SENSITIVITY 
REGISTERED WITH HANDPIECE A VS. HANDPIECE B. 
Degree of' 
sens1t1v1ty 
Handp1ece A 
Handp1ece B 
Degree of' 
sens1t1v1ty 
Handp1ece A 
Handp1ece B 
Degree of' 
sens1t1v1ty 
Handp1ece A 
Handp1ece B 
FIRST PERMANENT MOLARS 
0 
10 
7 
0 
16 
11 
0 
26 
16 
1 
6 
2 
2 
1 
1 •. 
J 
10 
5 
FIRST PRIMARY MOLARS 
1 2 J 
3 3 1 
5 0 5 
SECOND PRIMARY MOLARS 
1 
9 
11 
2 
1 
2 
3 
6 
7 
4 
5 
17 
4 
2 
4 
4 
1 
7 
Total 
32 
32 
Total 
25 
25 
Total 
43 
4J 
TABLE III 
PERCENTAGE DISTRIBUTION OF PATIENTS 
ACCORDING TO DEGREE OF SENSITIVITY REGISTERED 
Degree or 
sensitivity 
Handpiece A 
Handp1ece B 
Degree or 
sensitivity 
Handp1ece A 
Handp1ece B 
Degree of 
sens1tiv1ty 
Handp1ece A 
Handptece B 
WITH HANDPIECE A VS, HANDPIECE B, 
FIRST PERMANENT MOLARS 
0 1 2 3 4 
31,25 18,43 3,12 31.25 15,65 
21.84 6. 56 3,12 · 15,65 53,12 
PIRST PRIMARY MOLARS 
0 1 . 2 3 4 
64.00 12.00 12.00 4,00 8,00 
44,00 20,00 o.oo 20.00 16,00 
SECOND PRIMARY MOLARS 
0 1 2 3 4 
60.46 20.93 2,32 13,95 2,32 
37,29 25,81 4,65 16.28 16.28 
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Total 
32 
32 
Total 
25 
25 
Total 
43 
4J 
TABLE IV 
PERCENTAGE DISTRIBUTION OF PATIENTS 
ACCORDING TO BROADER CATEGORIES OF SENSITIVITY 
REGISTERED WITH HANDPIECE A VS . HANDPIECE B. 
Degree or 
sens1t1v1ty 
Handpieoe A 
Handpieoe B 
Degree or 
sens1t1v1ty 
Handp1eoe A 
Handp1ece B 
Degree of 
sens1t1v1ty 
Handp1ece A 
Handp1ece B 
FIRST PERMANENT MOLARS 
No sens1-
t1v1ty(O) 
Jt.25 
21.84 
FIRST 
No sens1-
t1v1ty(O) 
64.00 
44.00 
Minimal to 
slight ( 1-2) 
21.55 
9.68 
• 
Moderate to 
strong(3-4) 
46.90 
68.?7 
PRIMARY MOLARS 
Minimal to Moderate to 
sl1ght(1-2) strong(J-4) 
24.00 12 . 00 
20.00 36 . 00 
SECOND PRIMARY MOLARS 
No sens1-
t1v1ty(O) 
60.46 
37.29 
M1n1mal to 
sl1ght(1-2) 
2).25 
J0.46 
-28-
Moderate t o 
strong(J-4) 
16.27 
32. 56 
Total 
32 
32 
Total 
25 
25 
Total 
4J 
43 
The sensitivity values obtained from each patient were 
grouped according to the particular tooth that was treated 
(first and second primary molars and first permanent molars). 
The values obtained when · Handpiece A was used were paired with 
those when Handp1ece B was used. 
This data was analyzed statistically using a paired 
t-test as well as the sign test, and showed the following re-
sults <44 >, 
First Permanent Molarss 
Computed t value --- 4.84420 
Degrees of freedom --- 31 
P ( .001 
First Primary Molars, 
Computed t value --- 3.36067 
Degrees ·of freedom ---24 
• 
P ( .01 
Second Primary Molars, 
Computed t value --- 3,1491.3 
Degrees of freedom --- 42 
P ( .01 
Both t and sign tests point in the same direction in each 
case. These results indicate that the change 1n sens1t1v1ty 
observed in the patients when Handp1ece A was used as op-
-29-
posed to Handpiece B were statistically s1gn1f1cant. How-
ever, these tests show only the s1gn1f1cance in terms of d1-
rect1on of the changes observed, not 1n the magnitude of 
these (45) 
• 
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DISCUSSION 
DISCUSSION 
A clinical evaluation was conducted to observe the value 
and effectiveness of a new air-driven handpiece (Desensor), 
in producing desensitization of the tooth during operative pro-
cedures. The population of the study consisted or a group of 
normal school-age Latin-American children. 
The desensitization effect is believed to be produced by 
the depolarization of the nerve fibers of the tooth. The 
electrical current apparently is transmitted through the den-
tinal tubules into the dental pulp : The nerve fibers are · appar-
rently caught in a refractory period and remain 1n such as 
long as the current 1s applied <46 >. 
The current produced by this handp1ece is 0,5 to 0.7 
volts and approximately 10 kilocycles when the handpiece is 
running at J00,000 to 325,000 RMP's at 40 PSI. There is no 
danger of creating a larger harmful electric current. There 
are no detrimental effects to the pulp tissue produced by the 
minute electrical impulses. This has been shown by histologi-
cal studies (47). The current is produced by a small genera-
tor built within the handpiece itself, located above the tur-
bine. (Illustration 1,) 
Patient cooperation was excellent through all procedures. 
The explanations given sufficed to make them understand what 
was to be done and to keep them relaxed and confident during 
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the eTaluation. 
The results obtained from this study were evaluated and 
compared with the results rrom similar studies. 
In the study made by Brooks, Reiss and Umana 1n 1968, 
they reported the sensitivity values obtained from the pa-
tients grouped as a whole. No differentiation was made from 
the reactions obtained when different teeth were treated. In 
the study conducted by the United States Army Institute of 
Dental Research, the re~ulta were also reported in the same 
way. However, the population 1n beth experiments consisted 
only or adults, and therefore, all teeth on which the instru-
ment was tested were permanent. 
In our evaluation, the results were considered separa-
tely for each specific group of teeth. This was due to the 
tact that the population or our evaluation consisted of child-
ren, and the instrument was tested on primary and young per-
manent dentition. These teeth are different 1n morphology 
and composition (~8 >, and patient responses were different 1n 
each group of teeth. They were grouped 1n first permanent, 
f1rst primary and second primary molars. 
On1y the study conducted by the U.S.A.I.D.R. used the 
same type or handp1ece we used 1n our evaluation. Brooks, 
Re1ss, and Umana used in their study an earlier model, 1n 
which the circuit was completed by an electrode held 1n the 
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1n the hand of the patient. The magnet in this model was 
very large and powerful. Special considerations had to be . 
taken to obviate any electric shock (e.g., removal of eye-
glasses with metal frames and wristwatches from the patient). 
The device we evaluated is very safe in this respect and re-
presents no hazard in any way for its use on patients. This 
1s possibly due to the fact that the built-in electrical ge-
nerator cannot in any way produce a large current, any 
sparks, or accidental shock. 
The results obtained from th~ two previous studies can 
be summarized as follows, 
Number of Patients 
None to Slight Sensitivity (0-2) 
Moderate to Severe Sensitivity (J-4) 
Brooks, 
Reiss & 
Umans 
50 
66% 
20% 
U.S . A.I.D.R. 
33 
72% 
28% 
The results we obtained from the use of the eleetroanes-
thetic handpiece 1n the permanent molars were lower than the 
results obtained in these t wo previous studies in the perma-
nent dentition. Our results were the following when they 
were placed in the same broad categories in which the 
previous studies reported, 
*United States Army Institute of Dental Research 
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* 
In First Permanent Molars, 
Number or Patients 
None to Slight Sensitivity (0-2) 
Moderate to Severe Sensitivity (3-4) 
32 
52. 80.% 
46.90% 
Of the 52.80 per cent of patients who felt none to 
slight sensitivity, only 31.25 per cent of the 32 patients 
experienced no sensitivity a~ all (0). Brooks, Reiss, and 
Umans• study also accounted for about about JO per cent of 
patients who experienced no sensitt:vity at all (0). The Army 
study did not specify the percentage of patiene who experienced 
no sensitivity at all (O}. Neither of these two studies 
reported the percentage of patients who experienced no sen-
sitivity when the control handpiece was used. In our study, 
we found that in the first permanent molars there were 21.84 
per cent patients who experienced no sensitivity at all 
when the control handp1ece was used, from the total of 32 
patients. If these two percentages are compared, the dif-
ference was not very _great. That is, 9.41 per cent more 
patients felt no sensitivity at all with the electroanesthe-
tic handpiece than with the control handpiece. 
In the first and second primary molars, the difference 
was more marked. The percentage of patients who experienced 
no sensitivity at all with the electroanesthetic handpiece 
as opposed to the control handpiece was higher for this 
-34-
group of teeth than for the first permanent molars. 
In the First Primary Molars, 
Number of Patients 25 
None to Slight Sensitivity (0-2) 88% 
Moderate to Severe Sensitivity ()-4) 12% 
or the 88 per cent, 64 per cent experienced no sensiti-
vity at all when the electroanesthetic handpiece was used · 
and 44 per cent experienced no sensitivity when the control 
handpiece was used. That is, onli 20 per cent more patients 
experienced no sensitivity with the electroanesthetic hand-
piece than with the control handpiece. 
In Second Primary Molars, 
Number of Patients 4J 
None to Slight Sensitivity (0-2) 
Moderate to Severe Sens1t1v1ty ()-4) 16.28% 
Of the 8).?2 per cent, 60.46 per cent experienced no 
sens1t1v1ty at all .when the electroanesthet1c handpiece was 
used. That is only 23.17 per cent more patients who expe-
rienced no sensit1v1ty w1th the electroanesthet1c handp1ece 
than with the control handp1ece. 
By looking at the values obtained 1n this study, it can 
be noted how they varied according to the teeth involved 
when they were treated with both handpieces. The older the 
tooth, the less sensitivity was registered. The younger the 
tooth, the more sensitivity was registered, A possible ex-
planation for this might be that the younger the tooth, the 
wider and richer in pulpal contents the dentinal tubules and 
pulp chamber are and thus, the more sensitive to stimulation 
the tooth 1s. 
When all the values obtained were compared statist1ca1-
ly, they were proven to be significant. They were s1gn1fi-
cant in the direction or the sensitivity changes observed 
when comparing the electroanesthetic handpiece with the con-
trol. This means that the handpiece in question consistent-
ly produced less sensitivity when compared to the control 
handpiece in the majority or cases. 
In our results, the capacity of Handpiece A over Hand-
piece Bin producing desensitization when utilized to treat 
each different group of teeth can be summarized as follows a 
In 32 first permanent molars, no sensitivity in 9,41 
per cent more patients, minimal to slight sensitivity in 
11.8? per cent more patients, and moderate to strong sensi-
tivity in 21.87 per cent less patients was achieved with the 
electroanesthetic handp1ece than with the control. 
In 25 first primary molars, no sens1tiv1ty in 20.0 per 
cent more patients, minimal to slight sensitivity in 4,0 
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per cent more patients, an4moderate to strong sensitivity in 
24 per cent less patients was achieved with the electroanes-
thetic hanp1ece than with the control. 
In 4J second primary molars, no sensitivity in 23.17 per 
cent more patients, minimal to slight sensitivity in 7.21 
less patients, and moderate to strong sensitivity in 16,29 
less patients was achieved with the electroanesthetic hand-
piece than with the control, 
There are aspects of this evaluation that may very well 
have implications for the results obtained and should be 
pointed out. 
First, the population of the study consisted of Latin-
American children of low socio-economic status. Is the pain 
threshold o~ this particular group of children different 
~rom a typical group of school-age American children? Are 
they more used to painful experiences due to the conditions 
in which they grew up? These and other questions that may 
arise from the reader's opinions might well be the 1::8s1s for 
compar~tive studies.between different ethnic and socio-econo-
mic status groups of the same age. 
Second, tn determining the sensitivity values for the 
reactions observed· in the patient, it becomes very difficult 
to establish and determine the precise be ~inn1ng and P. nd of 
each value. Subjectivity and arbitrariness on the pa.rt of 
-37-
the observers might inevitably be introduced and affect the 
results. In this study, the investigator always gave the 
benefit of -doubt to the patient. 
Third, distortion of the sensitivity responses could 
occur when apprehension builds up in the patient after pain 
is experienced the first time •. This proved to be very per-
tinent in our study. In order to obtain the most accurate 
response to the handpiece in question, we used it first, and 
then used the control. 
These matters should be taken into consideration in 
future studies of this type. 
CLINICAL EXPERIENCE 
Mechanical Performance of the Handpiece 
Through the course of the study, the author had the op-
portunity to appreciate the desensitizing effect as well as 
the mechanical performance of the handpiece in question. 
In the author's opinion, the performance of this hand-
piece from the mechanical standpoint was very adequate. Its 
coolant system seems adequate, and the size of the instrument 
is no bigger than the average handpiece. 
The lip clip is connected to the handle of the hand-
piece and does not interfere with its manipulation. It 
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also did not bother any of our fifty patients in any way dur-
ing the study. The lip clip is used to complete the elec- · 
trical circuit of the electrical generator. 
Restrictions and L1m1llltions of the Handpiece 
There are restrictions and limitations inherent in the 
way of operating the handpiece, For example, in order to 
achieve effective results of desensitization, constant con-
tact with the tooth structure must be maintained, If the 
contact is repeatedly broken, the effect tends to be of ex-
citation rather than of desensitization. There were two · 
instances in our study where this happened, even when cons-
tant contact with the tooth was maintained as much as pos-
sible during all procedures at all times, 
In order to obtain optimum desensitization effect, the 
operating pressure has to be maintained at 40 to 45 PSI <49), 
This in turn limits the operator in using the full range of 
cutting speeds provided by the handp1ece for operative pro-
cedures. 
. 
For the practitioner who has incorporated the use of 
the rubber dam routinely for operative procedures 1n his 
practice, the routine use of this handp1eoe may represent 
a time loss in a large per cent of instances, If the pa-
tient that is being treatedfa11s in the category of 1nd1-
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v1duals who do not benefit from the desensitizing effect, 
the rubber dam will have to be removed to inject the anes- · 
thetic solution, and then replaced to continue with the pro-
cedure. The time needed to do this may be very little, but 
in a busy practice it may be large enough and might repre-
sent a drawback, if both the electroane\hetic handpiece and 
the rubber dam are used for operative procedures routinely. 
This consideration is very pertinent in a pedodontic prac-
tice, where . the rubber dam plays a very important role (50). 
When this handpiece is used, the soft and hard tissues 
• 
surrounding the tooth are not anesthetized, and thus great 
care must be taken in placing · matrix bands and wedges, and 
when other potentially traumatic procedures are employed. 
It is the feeling of the author after this evaluation 
that even though the capacity of this instrument in produc-
st · ing desen~1zation has been proven to be significant, the 
magnitude of this capacity is totally unpredictable. This 
1n turn limits to a great extent the reliability of the ins-
trument for obtaining proper desensitization during an ope-
rative procedure. 
Although the effect of the handpiece turned out to be 
unpredictable in our study, and despite the fact that in or-
der · to~nt111zed, the operator must modify and take great 
care in his technique, there is a percentage of patients 
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that will certainly benefit from its use. For this reason, 
as with any other instrument that can provide any benfit 
~ from its use, the electroansthetic handpiece has its place 
in dentistry. Its utilization as an adjunct to the existing 
dental armamentar1um may well be considered. 
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SUMMARY AND CONCLUSIONS 
SUMMARY AND CONCLUSIONS 
An evaluation of the effect of an electroanesthet1c 
handpiece on a group of fifty Latin-American children, six 
to eight years of age, was conducted. 
Cavity preparations were done in thirty-two first per-
manent, twenty-five ·first , 1 and forty-three second primary 
molars. 
Subjective and objective responses from the patients 
were noted through the procedures and the degree of sens1t1-
vity was classified ranging from a complete absence of sen-
sitivity (O} to a strong sensitivity (4). 
After the results were compared with other studies and 
also analyzed for statistical significance, the author came 
to the following conclusions, 
1. The capacity of the electroanesthetic handpiece 
(Desensor} to produce desensitization of teeth dur-
ing operative procedures was found to be signifi-
cant. The magnitude of this effect was totally un-
predictable in every case. 
' 
St 2. The desentizing effect varied according to the 
type of teeth, having the most effect on the first 
primary molar, less on the second primary molar, 
and least effect on the young first permanent mo-
lars, The older the tooth, the less sensitive 
it iroved to be, The younger the tooth, the more 
·sensitive it was. 
J. The handp1ece produced total or partial desen-
t1zat1on of the teeth in a considerable segment 
of the population of our study. It proved not to 
be ·a completely reliable instrument frnm its desen-
~1t1z1ng point of view, but it might be consider-
ed for utilization as an adjtn«* to the existing 
dental armamentar1um. · 
-4J-
FOOTNOTES 
FOOTNOTES 
1. Mohe1m,L.M., Local Anesthesia and Pain Control 1n Dental 
Practice, 3rd edition, The c.v. Mosby Co . , St. Lou1s, 
1965, pp. 159-189. 
2. Spedding, R.H. and Mink, J.R., "Approach to the Injection 
Procedures tor the Child Patient", J. New Jersey Dent. 
Soc. '.3.5• 161-168., Jan. 1964. 
3. Mink, J. and Spedd1ng, R., "An Injection Procedure for 
the Child Patient", Dent. Clin. N .A. , pp. 309-325, 
... 
July 1966. · 
4. Goth, A., Medical Pharmacology, 4th ed1t1on, The c.v. 
Mosby Co., st. Louis, 1968, pp. 365-386, 
5. Windsor, c.c., Handbook of Pharmacology, Jrd ed1t1on, 
Appleton-Century Crofts Co., New York, 1967, pp. 478-505. 
6. Fabian, L., Hardy, J., Turner, M., Moore, F, and McNeil, 
c., "Clinical Experience with Electronarcos1s for Sur-
gical Patients", J. Surg. Res. 11 152, 1961, 
7. Van Poznack, A., "Advances 1n Electrosleep and Electro-
anesthes1a During the Past Decade", Clinical AneRthes1a, 
F.A.Davis·, Co., Ph1ladelph1a, 1969. 
8. Smith, R.H., Electrical Anesthesia, Thomas, Spr1ngf1eld, 
Ill,, 1963, 
-44-
9. Guer1n1, J. et al., "Electronareosis and Electroanesia 
in Dental Surgery", 1st results, Inform. Dent. 481 JJOJ-
3)09, 18 Aug 1966. 
10. Shane, S.M. et al., "Electricity for Sedation 1n Dentis-
try", J.A.D.A. 751 1369-1)75. 
11. L1moge, A., "What About Electr1c Anesthesia? Is This 
Kind of Anesthesia Possible?", Rev. Franc, Odontostomat. 
141 1021-1024, ~un-Jul 1967. 
12. Van Poznack, op. cit., p. 502, #7. 
13. Horton, W.P. Jr., and Jones, A.B., A Method of and Ap-
• paratus for Obtund1ng Nerves, U.S. Patent No. 5)5,905, 
March 19, 1895. 
14, Bonwell, W.G.A., Method and Apparatus for Obtund1ng 
Nerves, U.S. Patent No. 22,851, Feb. 8, 1859. 
15. Suzuki, K., Apparatus for Producing Electric Anesthesia, 
U.S. Patent No. 2,866,461, Dec. J1, 1958, 
16. Ibid. 
17. Horton, op. cit., #9. 
18. Cha?nbr1er, "Electroanesthesia of Dentin by Means of a 
Continous Current", Odontoiatria Practica 61 J01-JOJ, 
July-Sept. 1971. 
19. Brooks, B., and Sylvane, A.A., Dental Drilling and Ap-
paratus Therefor, U.S. Patent No. 3,08J,46J, April 2, 
20. Brooks, B., Reiss, R. and Umans, R., "Local Electroanes-
thesia in Dentistry", J. Dent. Res., Vol. 49, No. 2, 
Mar~h-April 1970. 
2\. Desensor, Electro-Dent, Inc., Cherry Hill, N.J. 
22. Electro-Dent, Inc., Desensor Operating and Maintenance 
Instruction Manual, Cherry Hill, N.J. 
2J. Tanaka, s., "The Electric Resistance of the Tooth", 
Odontology (Tokyo) 581557-564, Oct. 1970. 
24. Watanabe, T., "On the High Electrical Resistance of the 
Dental Enamel Surface", Odontology (Tokyo) 581 7)9-748, 
Feb. 1971. ·~ 
25. Brooks, et al., op. cit., #16. 
26. Dogan, I.L., Van Leevmen, Oram, V. and Heeley, J.A., 
· "Pulpal Response to an Air-Driven 'Electro Analgesic' 
Handpiece", Harvard School of Dental Medicine, Forsyth 
Dental Center, Boston, Mass. (Reproduction copy for abs-
tracts of the 50th General Session of the I.A.D.R. and 
N.A. D1vis1on of I.A.D.R.) 
27. Ibid. 
28. U.S. Army Institute of Dental Research, "A Cl1n1cal In-
vestigation of an Electroanalges1c Handp1eoe", Walter 
Reed Army Medical Center, Wash., D.C., Reprint #27. 
29. Ibid. 
-46-
JO. Fields, W.R., "Electrical Anesthesia May Replace Drugs 
as Pain-Killer in Dentistry'°, Caementum 2819-10, Winter 
1971. 
J1. Graber, T.M., Orthodontics Principles and Practice, 
2nd edition, W.B. Saunders Co., Philadelphia, 1968, 
pp. 42-46. 
J2. Chambers, w.n., '"Managing the Anxieties of Young Dental 
Patients", J. Dent. Child., pp. 21-30, Sept.-Oct. 1970. 
33. Lewis, T. and Law, D., '"Investigation ot Certain Auto-
nomic Responses of Children to a Specific Dental Stress", 
J.A.D.A. 501 769-777, Dec. ·195~. 
'34. Howit, J.W., and Stricker, G., "Child Patient Responses 
to Various Dental Procedures, J.A.D.A. ?Oa 70-74, Jan. 
1965. 
35. Elsbach, G.H., "Crying As a Diagnostic Tool", J. Dent. 
Child. 301 13-16, 1st quarter 1963. 
36. Alexander, L., "Differential Diagnosis Between Psycho-
genic and Physical Pain", J.A.M.A. 1811 855, Sept. 8, 
1962. 
37. Frankl, S.N., Shiere, F.R., and Fogels, H.R., "Should 
the Parent Remain with the Child in the Dental Operatory", 
J. Dent. Child.291 150-163, 2nd quarter 1962. 
JA. Ghose, J.L., Giddon, B.D., Shiere, R.F., and Fogels, 
R.H. ; "Evaluation of Sibling Support", J. Dent. Child., 
-47-
J9. F1nn, s.v., Clinical Pedodont1cs, Jrd edition, W.B. 
Saunders Co., Philadelphia, 1967, Ch. J. 
40. Lenchner, v., "The Effect or Appointments Length on 
Behavior of the Pedodontic Patient and H1s Attitude To-
ward Dentistry", J. Dent. Child., pp. ~1-74, March 1966. 
41. Frankl, op. cit., #J7. 
42. Ghose, op. cit., #J8. 
4J. Finn, op. cit., #39. 
44. Fleisch, s., Personal Communication, Boston University 
Computer Center, Boston, Mass. 
45. Kayne, H., Personal Communication, Boston University 
School of Medicine, Statistics Dept., Boston, Mass. 
46. Guyton, Arthur c., Textbook of Medical Physiology, 3rd 
edition, W.B. W.B. Saunders Co., Philadelphia, 1966, 
Ch. 5. 
47. Dogan, I .L. , et al., op. cit., #26. 
48. Finn, op. cit., pp. 56-80, #39. 
49. Desensor, op. cit., #22. 
50. Finn, op. cit., ·l:'p. 159-165, #39. 
-49-
BIBLIOGRAPHY 
BIBLIOGRAPHY 
Alexander, L,, "Differential Diagnosis Betw8:!l'l Psychogenic 
and Physical Pain", J.A.M.A. 1811855, Sept, 8, 1962. 
Bonwell, W.G.A., Method and Apparatus for Obtunding Nerves, 
U.S. Patent No, 22,815, Feb, 8, 1959, 
Brooks, B,, Reiss, R., and Umans, R,, "Local Electroanesthe-
sia 1n Dentistry", J. Dent. Res, , Vol • . 49, No. 2, 
March-April 1970. 
Brooks, B,, and Sylvane, A.A., Dental Drilling and Appara-
tus Therefor, u.s. Patent No, J,083,463, April 2, 
1963, 
Chambers, W.D., "Managing the Anxieties of Young Dental Pa-
tients", J. Dent. Child., pp. 21-JO, Sept,-Oct, 1970 
Chambrier, "Electroanesthesia of .. Dentin by Means of a Con-
tinuous Current", Odontoiatr1a Practica 61 301-303, 
July-Sept, 1971, 
Dogan, I.L., Van Leevwen, M., Oram, v. and Heelay, J.A., 
"Pulpal Response to an Air-Driven 'Electro Analge-
sic' Handpiece", Harvard School of Dental Medicine, 
Forsyth Dental Center, Boston, Mass. (Reproduction 
copy for abstracts of the 50th General Session of 
the I.A.D.R. and the N.A. Division of I.A.D.R.) 
Electro-Dent, Inc. , Desensor Operatin.~ and Maintenance InR-
truction Manual, Cherry Hill, N.J. 
Elsbach, G.H., ''Crying As a Diagnostic Tool'', J. Dent. Child. 
301 13-16, 1st quarter 1963. 
Fabian, L., Hardy, J., Turner, M., ,oore, F., and McNe111, c., 
"Clinical Experience with ElectronarcoR1s for Sur-
gical Patients", J. Sur5. Res, 1: 152, 1961. 
Fields, W.R. , "Electrical Anesthesia May Repla.ce Drugs as 
Pain-Killer in Dentistry", Ce.ementum 28: 9-10, Winter 
1971. 
-50-
Finn, s.v., Clinical Pedodontics, 3rd edition, W.B. Saunders 
Co., Philadelphia, 1967, Ch. J. 
Fleisch, s., Personal Communication, Boston University Com-
puter Center, Boston Mass. 
Frankl, S.N., Shiere, F.R., and Fogels, H.R., "Should the 
Parent Remain with the Child in the Dental Operatory", 
J. Dent. Child. 291150-163, 2nd quarter 1962. 
Ghose, 
Goth, 
J.L., Giddon, B.D., Shiere, R.F., and Fogels, R.H., 
"Evaluation of Sibling Support", J. Dent. Ch1ld., 
pp. 35-49, Jan. 1969, 
A., Medical Pharmacology, 4th edition, The c.v. Mosby 
Co., st. Louis, 1968, pp. 365-386. 
Graber, T.M., Orthodontics Principles and Practice, 2nd edi-
tion, W.B. Saunders Co,, Philadelphia, 1968, pp. 42-
46. 
Guerini, J. et al., "Electronarcosis and Electroanesthesia 
in Dental Surgery", 1st results, Inform. Dent. 
48: JJOJ-3309, 18 Aug. 1966. 
Guyton, Arthur .C., Textbook of Medical Physiology, Jrd edition, 
W.B. Saunders Co. Philadelphia, 1966, Ch. 5, 
Horton, W.P. Jr., and Jones, A.B., A Method of and Apparatus 
for Obtunding Nerves, U.S. Patent No. 535,905, March 
19, 1895. 
Howit, J.W., and Stricker, G., ''Child Patient Responses to 
Various Dental Procedure", J,A.D.A,70:70-74, Jan. 
1965. 
Kayne, H., Personal Communication, Boston University School 
of Medicine, Statistics Dept., Boston, Mass. 
Lenchner, v., "The Effect of Appointment Length on Behavior 
of the Pedodontic Patient and His Attitude Toward 
Dent.istry", J. Dent. Child., pp. 6t-74, March 1966, 
Lewis, T. and Law, · D., "Investigation of Certain Autonomic 
Responses of Children to a Specific Dental Stress'', 
J.A.D.A,50:769-777, Dec, 1958, 
-.51-
Limoge, A., "What About Electric Anesthesia? Is This Kind 
of Anesthesia Possible?", Rev. Franc. Odontostomat. 
141 1021-1024, Jun-Jul 1967. 
Mink, J, and Spedding, R., "An Injection Procedure for the 
Child Patient", Dent. Clin. N.A., pp. 309-325, July 
1966. 
Moheim. L.M., Local Anesthesia and Pain Control 1n Dental 
Practice, 3rd edition, The c.v. Mosby Co., St. Louis, 
1965, pp. 159-189. 
Shane, S.M., et al., "Electricity for Sedation 1n Dentistry", 
J,A,D,A. 751 1369-1375, 
Smith, R.H., Electric Anesthesia, Thomas, Springfield, Ill., 
1963, 
Spedd1ng, R.H. and Mink, J,R., "Approach to the Injection 
Procedure for the Child Patient", J. Ne~r Jersey Dent. 
Soc. 35: 161-168, Jan, 1964. 
Suzuki, K., Apparatus for Producing Electric Anesthesia, 
U.S. Patent No, 2,866,461, Dec. 31, 1958, 
Tanaka, S,, "The Electric Resistance of the Tooth", Odontol-
gy (Tokyo) 581 557,564, Oct, 1970. 
-
U.S. Army Institure of Dental Research, "A Clinical Inves-
tigation of an Electroanalgesic Handpiece", Walter 
Reed Army Medical Center, Wash., D.C., Reprint #27. 
Van Poznack, A., "Advances in Electrosleep and Electroanes-
thesia During the Past Decade", Clinical Anesthesia, 
F.A. Davis, Co., Philadelphia, 1969. 
Watanabe, T., "On the H1gh Electrical Resistance of th~ Denta}. 
Enamel Surface", Odontolo~y (Tokyo) 581 739-748, 
Feb, 1971 . • 
Windsor, c.c., Handbook of Pharmacolo~y, 3rd edition, Apple-
ton-Century Crofts Co., New York, 1967, pp,478-505. 
-52-
APPENDIX 
IllUSTRATION I 
Diagram of Desensor Handpiece Model ED-IOO., used 1n the 
study, (Taken from Oesensor instruction manual), 
... 
ILLUSTRATION 2 
Picture of the Handp1ece (oesensor Model ED-IOO),used in 
the study showing the electrical cartr1ge (A), and the 
lip clip (B), 
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ILLUSTRATION OF DESENSOR HANDPIECE 
DESCRIPTION 
The DESENSOR is c:oml)OMd of four baic 
1*111- Figure 1) : 
(1) The turbine Clrtridgt 
(21 The electrical Clrtridgt (upper end cap) 
(31 The Wil'9 .-mbly 
(4) The houling wi1h air and ... 1111111 
, .... 
